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In [ 1,2] it is indicated that the existence of block designs with parameters 
(41, 16,6) and (66,26, 10) is still unknown. The purpose of this paper is to prove 
the existence of block designs with these parameters. The idea for the construction 
of these block designs is to assume that they admit certain automorphism group. 
A BLOCK DESIGN WITH PARAMETERS (41,16,6) 
Let 9 be a block design with parameters (41, 16,6) admitting a 
Frobenius group F = @, r/p” = r2 = 1, p’ = p- ‘) of order 10, where p fixes 
exactly one point (also one block) of 9. Let co be the fixed point of p. Since 
9 has 41 points, so p has exactly 8 other nontrivial orbits of points which 
are denoted by the “orbit numbers” 1, 2, 3, 4, 5, 6, 7, 8. We have also 8 
nontrivial @)-orbits of blocks. Then the 4 1 points of 9 are co, li, 2i,..., 8,, 
where i = 0, 1,2,3,4 and p should operate on the above points as follows: 
P = (~)(l,v 1,~ 12, 13, l&4,, 2,, 22,2,, &) -a- (8,, 8,, 8,, 8,, 8,). 
At first we determine the @)-orbits of blocks for which we write the points 
of .9 using only the orbit numbers (without specifying the index). We also 
consider the blocks of 9 as sets of points denoted only by their orbit 
numbers. In what follows we write the blocks of 9 taking only one block 
from each @)-orbit of blocks and we denote these blocks by B,, Bi,..., B,. 
There are different solutions for @)-orbits of blocks of which the following 
solution provides a block design: 
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60 = 00, 1. 1. 1, I. 1. 2, 2. 2, 2. 2, 3, 3. 3. 3. 3.Cfixed bloc* ofp) 
61 E 03, 1, I. 2, 2, 3, 4, 4, 4. 4. 6. 6. 7, 71 5. 8, 
62 = 00, 2. 2, 3. 3, 1. 5, 5. 5, 5, 6, 6, 7. 7. 8. 4. 
63 = CQ, 3. 3, I. 1, 2, 8, 8, 0, 8. 6, 6. 7. 7. 4, 5. 
e4 = 1, 1. 2. 2, 3. 3. 4, 4. 4, 5, 5. 5, 8, 8, 8. 6. 
B5 = 1, 1, 2, 2. 3, 3, 7. 7. 7, 7. 4. 4. 5. 5, 8. 0. 
B6 = 3, 3, 3. 2, 2, 2, 6, 6, 6, 4. 4. 8, 8. 7. 7. 5, 
6, = I. I, I, 3. 3. 3. 6, 6, 6, 5. 5, 4. 4. 7. 7. 0. 
B8 = 2, 2, 2. 1. 1, I. 6, 6, 6, 9. 8. 5. 5, 7s 7. 4. 
The reason for the multiple occurrence of the orbit numbers in the block 
Bi, i = l,..., 8, (i.e., more than one point from the same @)-orbit) is that we 
must have 
(B,nB~jj =6, i = 1, 2,..., 8, j= 1, 2, 3, 4. 
Further the fact that 
pinBp~~ = 6 i#j, i,j=O, l,..., 8 and k= 1,2, 3,4, 
exPlains the partition of the orbit numbers in two blocks ~~ and ~~~ 
Now the involution T should act on the points of 9 as follows~ 
Using the aCtiOn Of t we can supply with indices 0, 1, 2, 3, 4 the orbit 
numbers in the above 9 blocks and we finally get the following g basic 
blocks B,, B, ,..., B,; 
Bo = ac*'g,',*'2,,3',4, 20,2,*22>23*24, 30,3,,32,33,34 I I 
81 = l Oc,ll,14, 22s23s 309 41.42a43e44. 6,,64, 72,73, 50, a0 1 , 
62 = m*2,'24. 32*33, '0' 5,*52.53.54, 6,,64, 72,73, Bo, t "0) ' 
B3 - i O" ,31,34# '2*'3, 20' 8,p82*83>8q> 6,,64, 72,73, 40, 5. ) , 
94 - ( '2"3' 22'23' 32*33* 4,3a42'43. 50,52,53, 8,,,82,83, 6,, ) , 
% = I '1,'4, 21824, 3,334, 7,*72?73.74s 42s43. 52,53, a2,a3 ) , 
B6 = I 30'32,33* 20~21r24p 6os61.64s 42,43. 8,.~~, 71,74, so I ' 
87 = 
i ' 
o'12'13' 3or31.34. 60*6,,64. 52#53. 4,.44, 7,,74, 80 ) ' 
BE = 
I 20,22’23. 10~1,~14' 60>6,#64. E2'E3' 5,,54, 7,,74, 4. ) . 
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The other blocks of 9 are obtained by applying @) on the above 9 basic 
blocks. We see that 9 has also the following automorphism: 
In fact the group @, r, a) is a direct product of a group of order 3 with a 
Frobenius group of order 10. 
A BLOCK DESIGN WITH PARAMETERS (66,26,10) 
Let Q be a block design with parameters (66, 26, 10) admitting a 
Frobenius group F of order 55. Let p be an element of order 11 of F. 
Obviously, p fixes no point of Q. We denote by 1, 2, 3, 4, 5, 6 the 6 @)- 
orbits of points (called orbit numbers). JThen the 66 points of 57 are 
li, 2+.., 6,, where i= 0, l,..., 10. The automorphism p should operate on the 
points of Q as follows: 
p = ~lo'l,'l 2~~3~14~15~16,17,16.1g,l,ol 
(20.2,,2 2 .2 3 .2 4 ,2 5 .2 6 .2 7 ,2 8 ,2 9 .2 10 I... 
(60.6,.6 2 .6 3 .6 4 ,6 5 ,6 6 ,6 7 ,6 8 ,6 910 ,6 I. 
Let u be an element of order 5 of F. Then u should act on the points of @ as 
follows: 
As in case of block design (41, 16,6) we first construct the 6 @)-orbits of 
blocks only with the orbit numbers (taking one block from each @)-orbit of 
blocks) and then using the action of 0 we can supply with indices 0, 1, 2,..., 
10 the orbit numbers in the above 6 blocks and we get the following 6 basic 
blocks C, , C, ,..., C, : 
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c, = i ’ ,,13*14s15,19, 2,*23,24s25*z9, 3*,3693,‘38’3,0, 
42,46~4,,4f3’4,0. 5,a53,54,55,59, 6. 1 ' 
c2 = 
I 22J26*27*2e,2,0, 32.36*3,‘36’3,0, 4,,43,44,45,4g, 
5,*53,54,55*5g, 6,P63,64'65'69, lo 1 ' 
c3 = t 3,,33r34>35,39. 42*46*4,,46J4,0* 5,,53,54,55,59, 
6~,63,64B65p69, 12,16.1,,1 8"lO' 20 ) ' 
c4 = i4 ,.43.44.45>49. 5,P53t54s55,59, 62~66~6,,68,6,0. 
~2~16.1,#1e,1,0, 2,>23>24.25,29, 3o ) ' 
c5 = t 5,*53.54>55.59. 62*66*67,66,6,0, I,,1 3*14.15J19, 
22.26.2,‘26’2,0, 3,>33,34.35,3g, 4. 1 ' 
C6 = 
t 62s66>67#68,6,0. 12,16,1 7”8”,0’ 22~26~2,~28#2,0. 
32,36.37,36,3,0, 42.46.47,4B,4,0, 56 1 - 
The other blocks of %? are obtained by applying @) on the above 6 basic 
blocks. 
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